The murine Ah locus. Comparison of the complete cytochrome P1-450 and P3-450 cDNA nucleotide and amino acid sequences.
Mouse cytochrome P1-450 and P3-450 are most closely associated with induced aryl hydrocarbon (benzo[a]pyrene) hydroxylase (EC 1.14.14.1) and acetanilide 4-hydroxylase activity, respectively. Full-length cDNA clones of P1-450 and P3-450 were generated from mRNA isolated from 3-methylcholanthrene-treated C57BL/6N mouse liver. P1-450 cDNA is 2620 nucleotides in length and has a coding region (base 110 to 1,675) that produces a protein with 521 residues (Mr = 58,914). P3-450 cDNA is 1,894 nucleotides in length and yields a protein with 513 residues (Mr = 58,183). P1-450 mRNA is the first reported example in mouse in which UAG is used as the termination codon. P1-450 and P3-450, both induced by polycyclic hydrocarbons and regulated by the Ah receptor, exhibit overall nucleotide and protein homology of 68, and 73%, respectively. Segments of high homology, interspersed with regions of low homology, support the hypothesis of gene conversion or unequal crossing over as possible mechanisms for divergence of these two genes. Mouse P1-450 and P3-450 cDNAs were compared with previously published data on rat P-450e cDNA and rabbit form 2 protein, corresponding to two P-450 genes from the "phenobarbital inducible" P-450 gene subfamily. Nucleotide homology between a member of either gene subfamily is about 30%, and protein homology is about 15%, suggesting that the Ah locus-associated P-450 gene subfamily diverged from the phenobarbital inducible P-450 subfamily more than 200 million years ago. An N-terminal and a C-terminal cysteinyl fragment corresponding to the regions around P1-450 Cys-158 and Cys-458, respectively, are the only two cysteinyl peptides conserved among all four proteins compared. Because of greater homology in the C-terminal conserved cysteinyl fragment between the two gene subfamilies and a greater hydrophobic pocket in the C-terminal conserved cysteinyl fragment, the data favor this cysteine as the more likely candidate for the thiolate ligand to the heme iron in the P-450 enzyme active-site.